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FOREIGN  NATION  RELEASE 

This  information  is  furnished  upon  the  condition  that  it  will  not  be  released 
to  another  Nation  without  specific  authority  of  the  cognizant  agency  (Military  or 
NASA)  of  the  United  States  Government,  and  that  the  information  be  provided  sub¬ 
stantially  the  same  degree  of  protection  afforded  it  by  the  Department  of  Defense  of 
the  United  States. 

DISCLAIMER  OF  LIABILITY  FROM  ACT  OF  TRANSMITTAL 

When  Government  drawings,  specifications,  or  other  data  are  used  for  any  purpose 
other  than  in  connection  with  a  definitely  related  Government  procurement  operation, 
the  United  States  Government  thereby  incurs  no  responsibility  nor  ary  obligation 
whatsoever;  and  the  fact  that  the  Government  may  have  formulated,  furnished,  or  in 
any  way  supplied  the  said  drawings,  specification,  or  other  data,  is  not  to  be 
regarded  by  implication  or  otherwise  as  in  any  manner  licensing  the  holder  or  any 
other  person  or  corporation,  or  conveying  any  rights  or  permission  to  manufacture, 
use,  or  sell  any  patented  invention  that  may  in  any  way  be  related  thereto. 

Any  information  disseminated  by  the  Data  Distribution  Centers  of  the  Interagency 
Data  Exchange  Program  is  intended  to  promote  test  data  utilization  in  the  National 
interest  among  groups  engaged  in  Ballistic  Missile,  Space  Vehicle  and  related 
programs . 

Dissemination  of  said  information  does  not  imply  verification  or  endorsement  of  the 
information.  The  originator,  in  submitting  the  material  is  acting  in  accordance 
with  the  requirements  of  his  contract,  and  neither  the  originator  nor  the 
disseminator  assumes  any  liability  to  parties  adopting  any  product,  process  or 
practice  based  upon  the  usage  of  the  information.  Its  presenting  the  success  of 
failure  of  one  (or  several)  part  number(s),  model(s),  lot(s)  under  specific 
environment  and  output  requirements,  does  not  imply  that  other  products  not  herein 
reported  on  are  either  inferior  or  superior. 

OMISSION  OF  CHARGES  FOR  FOLLOW-ON  ACTIONS 

Any  compliance  by  the  report  originator  with  requests  from  recipients  for  more 
detailed  information  in  IDEP  reports  originated  under  Government  contracts  will 
be  considered  within  the  scope  of  present  contractual  obligations.  Compliance 
with  such  requests  will  be  at  the  discretion  of  the  report  originator  and  will  be 
performed  without  cost  or  obligation  to  the  requester  unless  otherwise  negotiated 
in  advance. 

REPRODUCTION  OF  THIS  REPORT 

Reproduction  or  duplication  of  any  portion  of  this  report  is  expressly  forbidden, 
except  by  those  contractors  receiving  it  directly  from  the  Data  Centers  or 
originator,  for  their  internal  use  or  the  use  of  their  subcontractors.  Reproduction 
or  display  of  all  or  any  portion  of  thi  -  material  for  any  sales,  advertising  or 
publicity  purposes  is  prohibited. 
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NAVAL  AIR  SYSTEMS  COMMAND 

DEPARTMENT  OF  THE  NAVY 
<  >* 

.PURCHASE  DESCRIPTION 

'  *  h  i 

■r  AMMONIUM  OXALATE 

i  -  .  -  ...=••,•• 


1.  SCOPE. 

1.1  This  purchase  description  covers  one  grade  of  granular 

ammonium  oxalate.  -■  .  , 

2.  ’  APPLICABLE  DOCUMENTS.  ’  . 

2.1  The  following  documents  of  the  issue  in  effect  on  data 
of  invitation  for  bids  or  request  for  proposal  form  a  part  of 
this  document  to  the  extent  specified  herein. 

SPECIFICATIONS  ,  s  >  .  -  . 

*  Federal  .  •  -  . 

RR-S-366  '  Sieves,  Standard?  for  Testing 

•  :  .Purposes.  *  •»  .  , 

i  ■  >  «  ^  ^  %  .  .*» 

./ ,  -'.I  *  . ’  "  • 

•  r  • 

[~FSC  134 0| 
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STANDARDS  '  -  ' 

Military  : 

M1L-STD-105  *  •  Sampling  Procedures  and  Tables 

for  Inspection  by  Attributes < 

*  . 

MIL-STD-129  Marking  for  Shipment  and  Storage* 

PUBLICATIONS  *  '  •  •  ' ‘  •  «  ■  *  • 

Bureau  of  Naval  Weapons  *  ‘  '  - 

(Code  Ident  10001)  -  '  • 

WS  5051  '  Ammonium  Nitrate  Propellant,  . 

N-28, 

(Copies  of  specifications,  standards,  drawings,  and  publi¬ 
cations  required  by  suppliers  in  connection  with  specific 
procurement  functions  should  be  obtained  from  the  procuring 
activity  or  as  directed  by  the  contracting  officer.) 


3,  REQUIREMENTS. 

3.1  Quality  verification.  Ammonium  oxalate  furnished  under 
this  document  shall  be  sampled  from  the  first  production  and 
tested  for  quality  verification  (see  4.5  and  6.2).  Subsequent 
to  quality  verification  approval,  the  materials,  procedures, 
and  equipment  shall  not  be  changed  from  those  employed  in  the 
manufacture  of  the  lot  from  which  the  quality  verification 
sample  was  taken  without  prior  written  approval  of  the  pro¬ 
curing  activity. 

3.1.1  Retest  of  sunlity  verification.  At  the  discretion 
of  tho  procuring  activity,  quality  verification  tests,  or 

any  portion  thereof,  shall  be  repeated  under  any  of  the  t 

following  conditions: 

■*  <•)'  The  manufacturer  has  modified  his  product  (such 
as  a  change  of  raw  materials,  the  process,  pro¬ 
duction  procedures,  or  methods),  it  shall  be 
“•*'  -  '  the  responsibility  of  tha  supplier  to  notify  the 
.  -  •;  procuring  activity  prior  to  the  incorp  ^ration  of 


r 


?. 


i 


I 
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..  any  such  changes,  and  to  provide  quantitative 
,  .  evidence  of  the  effect  of  such  changes  on  the 

■J'1,  performance  or  characteristics  of  the  product. 

Requirement  for  such  testa  will  bo  based  on  an 
evaluation  of  the  evidence  supplied. 

y  Cb).  Where  there  is  evidence  that  tho  quality  of  the 

f  --  product  has  not  been  maintained.  Thi3  evidence 

.  may  be  in  the  form  of  accumulated  failure  reports 
of  tho  product,  of  system  failures  attributable 
to  tho  product, "or  failure  of  the  product  to  pass 
any  of  tho  tests  for  quality  verification  that 
may  be  conducted  by  or  for  the  procuring  activity. 

(c)  Any  change  in  design  or  documentation  by  the  pro¬ 
curing  activity. 

3.2  Data.  No  data  is  required  by  this  document,  or  by 
applicable  documents  referenced  in  section  2,  unless  specified 
in  the  contract  or  purchase  order  (see  6.2). 

3.3  Chemical  composition.  The  material  shall  have  the 
chemical  compos i t ion  given  'in  Table  I. 


Table  I.  Chemical  Composition 


Characteristic 

Requiremont 

Min  Max  , 

Ammonium  oxalate,  ’ 

(NH4)2C204.II20;  X  ‘ 

99.0  [*/ 

i'mmm  l-  ‘  , 
1  * 

Acidity  (as  oxalic  acid);  7.  ' r 

•  * 

0.5 

Acidity  of  0.1  Molar  solution;  pH"";. 

6.3 .  ♦ 

-  6.6  •  .  * 

Water  insolubles;  X  ’  v 

o' 

• 

Ln 

Residue  after  ignition;  X  . 

mmm 

0.10  • 

Chloride;  X  '  '  '  .  ' 

.4 

mmm 

0.005  * 

Sulfate;  X  *  ;  -o.  . 

— 

0.02 

Heavy -metals  (as  lead);  X 

mmm 

0.05 

Iron;  X 

mmm 

0.004 

t 
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3*4  Physical  properties.  This  material  shall  have  the 
phys ical  proper ties  given  in  Table  II. 

Tablo  II.  Physical  Properties 


Characteristic 

-■ 

Requirement 

Particle  Size; 

' 

’  Min 

Max 

Through  No. 

40 

Sieve; 

7. 

80 

m  m 

Through  No. 

80 

Sieve; 

7. 

m  m 

30 

3.5  Workmanship.  This  material  shall  be  made  using  good 
workmanship',  and  shall  be  a  product  free  from  foreign  ma¬ 
terials.  It  shall  be  uniform  in  quality  and  shall  be  manu¬ 
factured  in  accordance  with  standard  manufacturing  procedures 
of  the  industry. 


4.  QUALITY  ASSURANCE  PROVISIONS. _ 

4.1  Responsibility  for  inspection.  Unless  otherwise  sped* 
fied  ln~che  "c'cntra’c c  or  purchase  c rder ,  the  supplier  Is  re¬ 
sponsible  for  the  performance  of  all  inspection  requirements 
as  specified  herein.  Except  as  otherwise  specified,  the  sup¬ 
plier  may  utilize  his  own  facilities  or  any  commercial  labo¬ 
ratory  acceptable  to  the  Government.  The  Government  reserves 
the  right  to  perform  any  of  the  inspections  set  forth  in  this 
document  where  such  inspections  are  deemed  necessary  to  assure 
that  supplies  and  services  conform  to  prescribed  requirements. 

4.1.1  Authority  and  responsibility  for  final  acceptance 
shall  rest  with  the  cognizant  Government  representative. 

4.2  Lot.  A  lot  shall  consist  of  material  produced  at  one 
plant  wTtn  no  change  in  formulation  or  process.  If  manufac-^ 
ture  is  by  batch  process,  each  batch 'shall  constitute- a  lot/ 

A  batch  shall  be  as  defined  in  6.3. 
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4.3  /_ccr;:_tr.nce  sampling.  The  number  of  containers  uo  bo 
chosen  at  random  tor  acceptance  sampling  shall  be  equal  to 
the  square  root  of  the  total  number  of  containers  it.  the  lot. 
If  the  number  thus  obtained  is  not  a  whole  number,  tho  number 
of  containers  to  bo  sampled  shall-  ba  increased  to  tho  next 
higher  whole  number.  In  no  ease,  however,  shall  tho  numbor 
of  containers  to  be  sampled  bo  less  than  seven  (unless  there 
aro  less  than  seven  containers  in  tha  lot;  in  this  case, 
sample  each  container). 

•  *.  v"  ’’  '  • 

•  *"  NOTE.  If  the  sampling  is  to  bo  ,  (  , 

, '  ’•  .performed  at  tho  manufacturing  ' 

-  - 11  '  activity,  a  random  sample  may 

bo  taken  during  the  packaging  ’ ' *  •  ' 

•  operation  rathor  than  from  the  '  -  '  *• 

filled  and  sealed  containers. 


4.3.1  Primary  sample.  From  each  selected  container,  a  < 
sample  shall-- be  'taken  from  three  or  more  places  throughout' 
the*  container.  Tho  total  weight  of  the  samples  taken  from 
each  container  shall  weigh  at  least  50  grams  (gm) .  Each  k 
sample  thus  taken  shall  bo  mixed  thoroughly,  placed  in  a  •• 
clean,  dry  container  and  labeled  to  identify  tho  material 
name,  original  container  designation,  contract  number,  and 
lot  number. 


4.3.2  Composite  sample.  Each  primary  sample  shall  be  sub¬ 
divided  at  random  to  prepare  a  composite  sample  (not  in  excess 
of  500  gm) .  The  composite  shall  consist  of  approximately 
equal  amounts  of  tha  several  primary  samples.  Primary  material 
not  used  in  the  composite  sample  shall  be  returned  to  its 
primary- cample  container.  After  mixing  the  composite  sample 
thoroughly,  place  the  composite  sample  in  a  clean, -  dry  con¬ 
tainer;  seal  and  identify  tha  composite  sample  with  the  ma¬ 
terial  name,  container  designations,  contract  number,  and  lot 
number.  All  specified  chemical  and  physical  tests  shall  be 
made  on  this  composite  sample  representing  the  lot.  Failure 
cf  the  composite  sample  to  pass  all  of  the  tests  herein  shall 
reject  tho  lot  represented. 


4.4  Acceptance  tests.  The  following  procedures  shall  ba  * 
used  to”d’e termino™ thalf" the  requirements  of  section  3  hereof 
have  been  mot.  Any  change  in  test  procedures  to  be  employed* 
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shall  receive  prior  approval  of  the  procuring  activity.  In 
case  of  dispute  between  the  results  from  any  proposed  method 
or  equipment  and  what  is  cited  herein,  the  results  using  the 
methods  and  equipment  specified  in  tnis  document  shall  pre-  " 
vail.  Unless  otherwise  specified,  all  tests  shall  be  run  in 
duplicate.  The  average  of  tho  two  determinations  shall  be 
taken  as  the  test  result. 

.  r 

4.4.1  Ammonium  oxalate,  (NVI^) H^O .  Place  2.0  to  2.6 

gm  of  c omp o s it e  sample  weighed  to  the  nearest  0.001  gm)  in 
a  250  milliliter  (ml)  volumetric  flask.  Add  180  to  200  ml  of 
distilled  water,  swirl  the  contents  of  the  flask  until  solu¬ 
tion  is  complete,  then  dilute  to  the  mark  with  distilled  water. 
After  thorough  mixing,  pipette  a  25-ml  aliquot  to  a  250-ml 
Erlcnmcyer  flask  and  add  65  i:o  75  ml  of  distilled  water.  Care¬ 
fully  add,  while  swirling,  5  i  1  ml  of  reagent-grade,  concen¬ 
trated  sulfuric  acid  (I^SO^) .  Titrate  the  solution  slowly  with 

standardised  approximately  0.1  normal  (N)  potassium  permanga¬ 
nate  (ICMnO^)  solution  from  a  50-ml  or  100-ml  burette  until 

25  to  30  ml  have  been  added.  Heat  the  solution  to  70  to  75 
degrees  centigrade  (*C) ,  then  continue  the  titration  until  the 
first  permanent  pink  coloration  is  observed.  Near  the  end-, 
point,  add  the  KMr.O^  solution  dropwise  shaking  or  stirring  the 

solution  vigorously  after  each  addition. 

.  '  *  •  •  * 

*  i  '  v, 

•  ■  ‘7’  06NV 

Percent  ammonium  oxalate  *  *-  -k; — -  •  , *  „ 


Where:  ,  - 

*•  •  j  > 

• .  ■'  *  *  •*.  *4  *  *** 

N  »  Normality  of  KMnO^  solutions- 

► 

"  *'  **  4  *  > 

V  ••  Volume  of  standardized  KMnO>  solution  used  in  the 

}  titration;  ml.  H  . 

1  9  .  * ,  »  » 
,  1  i  • 

W  ■  Weight  of  sample  taken;  gm. 

4.4.1. 1  Reagent;  tenth-normal  KMnO^  solution. 


,  (a)  Dissolve  3.0  to  3.6  gm  of  reagent-grade  KMnO^  in 

approximately  1050  ml  of  distilled  water.  Boil 
the  solution  gently  In  a  flask  for  20  to  30  minutes. 
Stopper  the  flask,  and  allow  It  to  stand  for  a 
minimum  of  48  hours  in  the  dark. 
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(b)  Decant  the  solution  through  an  asbestos  filter 
into  a  bottle  impervious  to  light.  Discard  any 
undiosolvcd  residue.  Determine  the  exact  normality 
of  the  solution  in  the  following  manner: 

*'  '•>  »s 

1.  Dry  (to  constant  weight)  2  to  10  gm  of  reagent- 
grade  sodium  oxalate  (Na2C20^)  at  105  to  110°C. 

'■■'■'Weigh  0.25  ±  0.05  gm  of  the  dried  sodium  oxa¬ 
late  (weighed  to  the  nearest  0.0001  gm)  and 
transfer  it  into  a  mixture  consisting  of 
10  ±  1  ml  of  reagent-grade  concentrated  I^SO^ 

plus  approximately  250  ml  of  distilled  water. 

' (Doll  the  solution  for  a  minimum  of  10  minutes 
and  cool  to  room  temperature  before  use.) 

2.  After  the  sodium  oxalate  has  dissolved,  odd 

.  from  a  burette  (at  the  rato  of  25  to  35  ml  pet 
minute  and  with  stirring)  a  volume  of  the 
KNnO^  solution  corresponding  to  approximately 

v-  ,  i  75  percent  (approximately  30  ml)  of  the  total 
volumo  of  the  KMnO/  solution  required  for  the 

. .  „  ,  .  ",  quantity  of  sodium  oxalate  taken. 

•  _  -  3.  Allow  the  solution  to  stand  until  the  pink 

,  ‘  ;  .  ,  color  disappears,  then  heat  the  contents  of  the 

-  .  beaker  to  60  to  70°  C  and  complete  the  titra- 

j  ,  .  tion  by  adding  the  KMnO^  solution  until  a 

‘  '  ’  '  *  slight  pink  color  persists  for  a  minimum  of 
'■'•s  “  '  .  30  seconds.  The  last  milliliter  or  so  of  so¬ 

lution  should  be  added  dropwise,  allowing 
-  each  drop  to  become  decolorized  before  adding 
the  next. 


4.  Run  a  blank  titration  to  determine  the  volume 
of  KMnO^  solution  required  to  produce  the  same 

pink  color  in  approximately  (±  10  percent)  the 

"i  •  same  volume  of  solution* 

-  * 


-  *  t  ^  Normality  of  KMnO^  solution 
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Where: 

W  -  Weight  of  dried  sodium  oxalate  taken;  gm, 

V,  -  Volune  of  KMnO/  solution  used  in  tho  titration;  ml 
1  *  , 

V«  *  Volune  of  KllnO^  solution  used  in  the  blank  deter** 

*  aination;  ml. 


NOTE.  KXnO^  solution  will 

gradually  become  weaker  with 
time.  Its  normality  should, 
therefore,  be  redetermined 
weekly  or  before  usa. 


4.4. 1.2  Acceptance  criteria.  For  the  lot  represented  to 
satisfy  the  ammonium  oxalate  requirement,  the  value  obtained 
for  percent  ammonium  oxalate  shall  be  no  less  than  the  value 
specified  In  3.2. 

4.4.2  Acidity  (as  oxalic  acid).  Place  4  to  6  gm  of  com¬ 

posite  sample  iwcigncci  to  tnc  nearest  0.001  gm)  into  a  250-ml 
Erlcnmcycr  flask.  Add  to  tho  sample  125  £  25  ml  of  freshly 
boiled  distilled  water  (which  has  been  cooled  to  room  tempera-  • 
ture)  plus  4  to  5  drops  of  phenol  red  Indicator  solution.  r 
Swirl  the  contents  to  dissolvo  the  sample.  Titrato  tho  solu¬ 
tion  x/ith  standardized,  approximately  Q.1N  sodium  hydroxide 
(NaOH)  solution  to  the  phenol  red  end  point  (a  persistent  — 
pink  color).  '  '  .  ' »  v..  ' 

Percent  acidity  (as  oxalic  acid)  ■ 

Where: 

N  «  Normality  of  NaOH  solution. 

V’ -  Volume  of  standardized  NaOH  solution;  ml. 

W  -  Weight  of  sample  taken;  gm. 
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4. 4. 2.1  Reagent;  phenol  red  indicator  solution.  Dissolve 
0.10  ±  0.01  cm  phenol  red  in  100  ±  10  ml  ethyl  alcohol  (filter 
if  necessary). 

4. 4. 2. 2  Acceptance  criteria.  For  the  lot  represented  to 
satisfy  the  scioity  requirement,  the  value  obtained  for  percent 
acidity  (as  oxalic  acid)  shall  be  no  treater  than  the  value 
specified  in  3 .2 . 

4.4.3  Acidity  of  0.1  molar  solution;  pH.  Dissolve  1.40  ± 

0.1  gm  of  composite  sample  (weighed  to  the  nearest  0.01  gm) 

in  100  ±  5  ml  of  freshly  boiled  and  cooled  to  room  temperature 
distilled  water  contained  in  a  200-ml  beaker.  Using  a  pH 
meter,  determine  tho  pH  o:;  the  solution  electrometrically. 

4. 4. 3.1  Apparatus .  Electronic  pH  apparatus,  Beckman 
Zeromatic  model  (Beckman  Instrument,  Fullerton,  California) 
or  approved  equivalent. 

4. 4. 3. 2  Acceptance  criteria.  For  the  lot  represented  to 

satisfy  this  acidity  requirement,  Che  value  obtained  for  the  .  . 
pH  number  shall  be  within  the  range  shown  in  3.2.  ’ 

4.4.4  Water  insolubles.  Dissolve  20  to  25  gm  of  composite 
sample  (weighed  to  the  nearest  0.01  gm)  in  400  to  500  ml  of 
hot,  distilled  water;  heat  to  boiling,  and  digest  in  a  covered 
beaker  on  a  steam  bath  or  low- temperature  hot  plate  for  1  to  2 
hours.  Filter  the  solution  through  a  tared  filtering  crucible 
(previously  dried  to  constant  weight  at  105  to  110*0);  wash 
the  residue  thoroughly  with  80  to  100°C  distilled  water;  then 
dry  the  crucible  to  constant  weight  at  approximately  105  tc 
110°C.  The  Increase  in  filter-crucible  weight  is  Che  weight 
of  water -in soluble  matter. 

Percent  water  insolubles  ■  i 

Where  i  '  » 

R  -  Weight  of  water-insoluble  matter;  gm*-'  *  ..V  _ 

•  W  «  Weight  o£  sample  taken;  gm.  *  i 

t’  -  '  '  -r'  •• 


1 
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4. 4. 4.1  Acceptance  criteria.  For  the  lot  represented  to 
satisfy  the  water-insoluble  requirement,  the  value  obtained 
for  percent  water  insolubles  shall  be  no  greater  than  the 
value  specified  3.2. 

4.4.5  Konidne  after  ignition.  Heat  5  ±  1  gra  of  composite 
sample  (vciguod  Lo  the  nearest  0.001  gm)  in  an  ignited 
(800  ±  25#C  for  30  minutes  minimum) ,  cooled  to  room  tempera¬ 
ture,  and  tared  crucible  (previously  weighed  to  the  nearest 
0.001  gra)  for  one  hour  minimum  at  105  to  110*C,  then  slowly 
raise  the- temperature.  ■  , 


«  NOTE.  The  rate  of  heating 
should  be  such  that  from  one 
Co  two  hours  is  required  to 
volatilize  the  sample. 


When  nearly  all  the  sample  has  been  volatilized  (95  to  99  per¬ 
cent),  cool  the  crucible,  then  moisten  the  residue  with 
0.10  to  0.20  ml  of  reagent-grade  concentrated  ^SO^.  Continue 

the  heating  until  the  remainder  of  the  sample  arid  the  excess 

H0SO.  have  been  volatilized.  Finally,  ignito  the  crucible 
z  4 

at  775  to  825°C  for  15  to  30  minutes.  Cool  the  crucible  in 
a  desiccator,  and  reweigh  to  the  nearest  0.001  gm.  The  in¬ 
crease  in  crucible  weight  is  the  weight  of  residue  after 
ignition. 

.  .•  <». 

Percent  residue  after  ignition  -  —  .-  .3. 

Where: 

R  -  Weight  of  residue  after  ignition;  gm.,-  .  ,  .. 

W  -  Weight  of  sample  taken;  gm. 

4. 4. 5.1  Acceptance  criteria.  For  the  lot  represented  to 
satisfy  the  residuc-after-ignition  requirement,  the  value  ob¬ 
tained  for  percent  residue  after  ignition  shall  be  no  greater 
than  the  value  specified  3.2* .  j*,  -  -  i  .  .. 

i  \ 
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4.4.6  Chi orlde.  Dissolve  2  £  0.1  pn  of  composite  sample 
(weighed  to  the  nearest  0.01  gm)  in  50  £  25  ml  of  distilled 
water.  In  a  100-ml  volumetric  flask  add  10  ±  1  ml  of 
reagent-grade  concentrated  nitric  acid  (IINO^)  end  dilute  to 

the  mark  with  distilled  water.  After  thorough  nixing,  pi¬ 
pette  25  ml  of  this  colution  into  a  Ncsslcr  tube.  Add  1  £  0.1 
ml  of  silver  nitrate  solution  (4.4.6.1(a)).  Prepare  a 
comparison-standard  solution  by  repeating  tho  above  procedure 
except  that  a  25-el  portion  of  chloride  solution  (4.4. 6. 1(b)), 
delivered  by  pipette,  shall  be  substituted  for  the  two  gram 
composite  samplo. 

4.4.6. 1  Reagents.  '  ,  :  \  >  • 

(a)  Silver  nitrate  solution  (approximately  0.J.N). 
Dissolve  1/  £  1  gm  of  silver  nitrate  (Agwoj)  in 

1000  £  50  ml  of  distilled  water. 

(b) -  Chloride  solution 

Titer) .  Dissolve 
cuToride  (NaCl)  (weighed  to  tho  nearest  0.001 
gm)  in  distilled  water  and  make  up  in  a  volu¬ 
metric  flask  to  1000  ml  with  distilled  water. 

After  thorough  mixing,  pipette  a  10  ml  aliquot 
into  a  one-liter  volumetric  flask  and  dilute 
to  the  mark  with  distilled  water.. 

4. 4. 6. 2  Acceptance  criteria.  For  the  lot  represented  to 
satisfy  the  c iDLoride  "‘re q’ui remch t ,  any  turbidity  in  the  sample 
solution  shall  not  exceed  that  in  the  comparison-standard 
solution. 


(0.001  pm  of  chloride  ion  per 
0 :71b  5"  "i  uTO'Ob  ;:m  or  so  arum 


4,4*7  Sulfate, 
(a) 


On  a  steam  bath,  digest  20  £  2  gm  of  composite 
samplo  (weighed  to  the  nearest  0.01  gm)  plu3 
0.010  £  0.001  gm  of  reagent-grade  sodium  car¬ 
bonate  (Na2C0^)  with  40  £  2  ml  of  concentrated, 

reagent-grade  HNO^  plus  35  £  2  ml  of  concentrated, 

reagent-grade  hydrochloric  acid  (HCl)  in  a  covered 
beaker  until  no  more  bubbles  of  gas  are  evolved. 
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(b)  Remove  che  cover,  then  continue  the  evaporation 
until  crystals  appear  in  the  beaker. 


NOTE.  Do  not  let  a  crust 
form  on  the  surface  of  this 
solution  before  continuing 
on  to  the  next  step. 


(c)  Add  10  ±  1  ml  of  30  percent  reagent-grade  hydro¬ 
gen  peroxide  (H2O2)  solution,  cover  the  beaker, 

and  digest  on  the  steam  bath  until  gas  evolution  '' 
ceases. 

(d)  Add  an  additional  10  ±  1  ml  of  the  30  percent 

reagent-grade  solution,  re-cover  the  beaker, 

and  continue  to  digest  on  the  steam  bath  until  ■ 
the  reaction  ceases. 

(e)  Remove  che  cover,  and  evaporate  the  solution  to 
dryness. 

<f)  Add  5  ±  1  ml  of  dilute  reagent-grade  KC1  (one 
milliliter  of  concentrated  KC1  to  each  milli-  , 
liter  of  distilled  water).  Cover,  digest  on  the  . 
steam  bath  for  15  to  20  minutes,  remove  the  : 

cover,  and  again  evaporate  to  dryness.  ’  * 

(g)  Dissolve  the  residue  in  50  ±  5  ml  of  dictilled 
water. 

<h>  Filter  the  solution,  if  necessary,  then  dilute  it 
to  100  ml  with  distilled  water  in  a  volumetric 
flask.  Mix  thoroughly.  _  ’  ' 


NOTE.  Aliquot?  of  this  solution 
are  also  used  in  4.4,8  and  4.4.9* 

%  "  ’  ***  r*  “  ‘  ’ 

1  .1  •  *•  •»  ‘  "  v  .  *. .• 

* 

r  '/•-  .  .. 
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(i)  Prepare  a  comparison-standard  solution  containing 
the  quantities  of  reagents  used  in  preparing  the 
sample  solution.  Treat  this  solution  in  the 
identical  manner. 


KOTE.  Aliquots  of  this  solution 
are  also  used  in  4.4.8  and  4.4.9. 


Pipette  10  ml  of  the  solution  from  4.4.7(a) 

,  ,  .  through  (n)  into  a  Nessler  tube.  Add  1  ±  0.1  ml 
v;,,  of  dilute  HC1  (one  milliliter  of  concentrated 

reagent-grade  HC1  to  each  19  ±  1  ml  of  distilled 
,  water).  Filter,  if  necessary  to  remove  any  un¬ 

dissolved  material. 

(k)  At  the  end  of  the  treatment,  add  4.00  ±  0.05  ml 
of  sulfate  solution  (4.4.7.1(a))  and  1  ±  0.1  ml 

of  the  dilute  I1C1  to  6  ±  0.1  ml  of  the  comparison-  .r 
standard  solution  and  filter,  if  necessary. 

(l)  To  each  solution  in  similar  containers,  add 

1  ±  0.05  ml  of  barium  chloride  solution  (4.4.7.1(b)) 
and  allow  to  stand  for  10  to  15  minutes. 

4.4.7  1  Reagents . 

<a)  Sulfate  solution  (0.010  milligrams  (mg)  of  SO^  ion 


0.001  gm)  in  distilled  water  in  a  100-ral  volumetric 
flask,  then  fill  to  the  mark  with  distilled  water. 
After  thorough  mixing,  pipette  a  10-ml  aliquot  of 
this  solution  to  a  one-liter  volumetric  flask,  then 

fill  to  the  mark  with  distilled  water. 

.  \ 

<b)  Barium  chloride -ion  solution.  Dissolve  120  ±  1  gm 
tT;  ■  ofT barium  chloride  (BaC^'Zt^O)  in  1000  ±  50  ml  of 

^  distilled  water.  Any  turbidity  in  the  sample  so¬ 

lution  shall  not  exceed  that  in  the  comparison- 
standard  solution. 


in  one  ml) .  Dissolve  C. 148  ±  0.005  gm  of  anhydrous 
sodium  sulfate,  Na2S0^  (weighed  to  the  nearest 
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4. 4. 7. 2  A cc-~'p:"’Pco  criteria.  For  tho  lot  represented  to 
satisfy  tho  suit  ..30  requirement ,  any  turbidity  in  the  sample 
solution  shall  ».at  exceed  that  in  the  comparison-standard 
solution . 


4.4.8  r~>v’'\T  To  another  10-ml  aliquot  of  4.4.7(a) 

through  (1o)  ("taken  with  a  pipette),  add  1  ±  (i.Ol  ml  of  ap¬ 
proximately  one  normal  acetic  acid,  and  dilute  to  40  ±  0.5  ml 
with  distilled  water.  For  the  comparison-standard  solution, 
pipette  10  ml  of  lead  (Pb)  solution  (4.4.8.1(a))  end  add 
1  ±  0.1  ml  of  approximately  one  normal  acetic  acid  to  10  ±  1  ml 
of  4.4.7(i)  and  dilute  to  40  ±  0.5  ml.  Add  10  ±  0.5  mi  of 
hydrogen  sulfide  solution  (4.4.8.1(b))  to  each  solution. 

4.4. 8.1  Reagents . 

(a)  Lead  solution  (0.1  gn  of  Pb  in  one  l 1 ter) .  In  a 
one-liter  volumetric  flask,  dissolve  0.16*0  ±  0.001 
£m  of  reagent-grade  lead  nitrate  in  100  to  150  ml 

of  distilled  water  to  which  has  been  added  1  ±  0.1  ml 
of  reagent-grade  concentrated  ,  end  dilute  to 

the  mark  with  distilled  water.  The  solution  should 
be  stored  in  containers  free  from  lead.  Its 
strength  should  be  checked  every  few  months  to 
learn  if  the  lead  content  has  changed  by  reaction 
with  the  container. 

(b)  Hydrogen  sulfide  water.  Saturate  distilled  water 
with  hydrogen  sulfide  (^S)  gas.  This  solution 

must  be  freshly  prepared  within  4  hours  of  use. 

<c)  Acetic  acid  solution  (approximately  one  normal)  . 

..  To  a  one-liter  volumetric  iiask,  add~55-±  2  ml  of 

reagent-grade  glacial  acetic  acid,  and  dilute  to 
the  mark  with  distilled  water. 

4. 4. 8. 2  Acceptance  criteria.  For  the  lot  represented  to 
satisfy  the  heavy-me tals  requiremen t ,  any  color  in  the  sample 
solution  shall  not  exceed  that  of  the  comparison-standard  , 
solution. 
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4.4.9  Iron.  Add  2  ±  0.1  ml  of  rcagent-graric  RC1  Co  25  ±  0*1 
ml  of  the~  solution  from  4.4.7 (a)  through  (h)  in  a  Kessler 
tube,  and  dilute  to  50  ±  0.5  ml.  For  the  comparison-standard 
solution,  add  20  ±  0.1  ml  of  the  iron  solution  of  4.4.9.1(a) 
and  2  ±  0.1  ml  of  reagent-grade  concentrated  11C1  to  25  ±  0.1  ml 
of  the  solution  from  4. 4. 7(1)  in  a  Messier  tube,  and  dilute 

to  50  ±  0.5  ml.  To  each  solution,  add  0.030  to  0.050  gra  of 
reagent-grade  ammonium  persulfate  crystals  and  3  ±  0.3  ml  of 
the  ammonium  thiocyanate  solution  of  4.4.9.1(b). 

4. 4. 9.1  Reagents . 

J. ron  solution  (0.01  gm  of  1  ron  Me)  in  one  liter)  . 
Dissolve  0.702  ±  0.001  gm  oi  ierrous  ammonium  sul- 
fate,  Fe(NII4)2(S04)2*6H20  in  10  ±  0.5  ml  of 

10  percent  H2S04>  and  dilute  tc  the  mark  in  a 

100-ml  volumetric  flask.  Pipette  10  ml  of  this 
solution  into  a  one-liter  volumetric  flask,  add 
10  ±  0.5  ml  of  10  percent  H2S04  and  dilute  to  the 

Qatk-  <To  oak°  10  Pprccnt  !,2so4 •  sl0Mlr  add 

60  ±  0.5  ml  of  concentrated  reagent-grade  H2S04 

tc  750  ml  of  distilled  water,  then  dilute  to  one 
liter  in  a  volumetric  flask.) 

(b)  Ammonium  thiocyanate  solution.  Dissolve  300  ±  5  gm 
of  ammonium  thiocyanate ,  NH^CNS ,  in  distilled 

water  and  make  up  to  one  liter  in  a  volumetric 
flask. 

4. 4. 9. 2  Acceptance  criteria.  For  the  lot  represented  to 
satisfy  the  iron-content  requirement,  any  red  color  in  the 
sample  solution  shall  not  exceed  that  in  the  comparison- 
standard  solution. 

4.4.10  Par ticle-size  determination.  Using  sieves  numbered 
40  and  80  '(475770  •  l(a)77  assemble  the  sieves  with  the  coarser 
sieve  on  Cop.  Place  a  tight  fitting  bottom  pan  at  the  base 
of  the  stack.  Place  200  ±  5  gm  of  sample  (weighed  to  the 
nearesc  0.1  gm)  on  the  top  sieve.  Add  a  sieve  cover,  and 
place  the  stack  of  sieves  in  a  mechanical  shaker  (4.4.10.1(b)). 
Set  the  electric. timer  to  15  minutes  and  start  the  shaker. 
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\7hcn  the  shaker  has  stopped,  remove  the  sieve  cover  (taking 
note  of  any  foreign  materials  or  agglomerates  retained  on  the 
coarse  sieve).  Remove  the  bottom  pan.  Carefully,  brush  any 
dust  clinging  to  the  underside  of  each  sieve  into  the  sieve 
or  pan  below  it.  Weigh  the  material  retained  on  each  sieve 
and  in  the  pan  (weighing  to  the  noarest  0.1  gm). 

Percent  through  a  given  sieve  «■ 

Where: 


W  -  Weight  of  sample  taken;  gm. 

A  -  Weight  of  material  retained  on  a  given  sieve;  gm. 

B  -  Weight  of  material  retained  on  all  sieves  above 
the  given  one;  gm. 

•4.4.10.1  Apparatus. 

(a)  U.S.  Standard  sieves,  8-inch  diameter  (RR-S-366). 

(b)  Tyler  "Ro-Tap"  sieve  shaker  with  automatic  timer. 
(U.S.  Tyler  Company,  Cleveland,  Ohio)  or  approved 
equivalent. 

4.4.10.2  Acceptance  criteria.  For  the  lot  represented  to 
satisfy  the  particle-size  requirement,  the  value  obtained  for 
percent  through  any  given  sieve  shall  meet  tho  requirement 
given  in  3.4  for  that  sieve, 

4.5  Quality  verification.  Quality  verification  for  this 
material  snail  consist  or  all  acceptance  tcst3  of  this  docu¬ 
ment  plus  acceptable  performance  of  tho  product  used  in  a 
test  batch  of  Ammonium  Nitrate  Propellant,  N-28  (WS  5051) . 

The  latter  shall  be  composed,  except  for  the  ammonium  oxalate 
under  test,  of  materials  previously  found  to  give  satisfactory 
performance  in  such  batches.  Tho  test  batch  shall  be  mixed, 
processed,  and  tested  in  accordance  with  the  quality  verifi¬ 
cation  paragraphs  of  WS  5051.  However,  at  the  discretion  of 
'the  procuring  activity,  quality-verification  tests  may  be 
waived  where  evidence  of  quality  verification  is  provided, 
such  as: 
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i 

(*)  Tho  quality-verification  requirements  wore  ; 

previously  satisfied  by  the  intended  source  of 
supply. 

*  NOTE.  One  copy  of  all  pertinent 

data  from  all  quality  verifica¬ 
tion  testa  shall  be  furnished  to 

e _ Uw.',  U.S.  Naval  Ordnanco 

Teat  Station  (Attn:  Code  4574), 

China  Lake,  California,  and  one  • 
copy  shall  be  furnished  to  the 
procuring  activity. 

I 

^  ,  *  ' 

4.6  Packaging,  packing,  and  marking.  Determine  that  all  .  | 

packaging,  p acKi ng ,  and  mar  Icin  g  conforms  to  section  5  of  this  [i 

document.  ^  .  — .  .  c 

5.  PREPARATION  FOR  DELIVERY.  •  • 

5.1  Preservation  and  packaging.  ^  ^  -  « 


5.1.1  Level  A.  Not  applicable. 

5.1.2  Level  B.  Not  applicable.  ....  .  . 

5.1.3  Level  C.  Packaging  shall  be  in  accordance  with  the 

manufacturer 1  s’cammercisl  practice.  •  .*  •< 

'  t 

.  *  -  f 

5.2  Packing. 

5.2.1  Level  A.  Not  applicable. 

5. 2. 2  Level  B.  Not  applicable. 


5*2.3  Level  C.  The  material  shall  be  packed  as  directed  in 
the  contract  or  purchase  order  to  afford  protection  against 
damage  during  direct  shipment  from  tho  supply  source  to  the 
first  receiving  activity  for  immediate  use.  Containers  shall 
comply  with  common  carrier  regulations  applicable  to  the  mode 
of  transportation  to  be  used.  See  6.2. 

5.3  Marking.  •  i 

t  *’  •  ' 

5.3.1  Special  markings.  None  (unless  so  required  by  the 
contract  or  purchase ’order) . 


i 
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5.3.2  Horrnl  markings.  In  addition  to  the  markings  required 
by  tho  contract  or  purchase  order,  unit  packugca  and  shipping 
containers  shall  be  marked  in  accordance  with  the  requirements 
of  MIL-STD-129. 


6*  NOTES . 

6.1  Intended  use.  Ammonium  oxalate  described  in  this  docu¬ 
ment  is  intended  tor  use  as  an  ingredient  in  an  ammonium- 
nitrate-based  solid  propellant  (see  WS  5051). 

6.2  Ordering  data.  Procurement  documents  6hould  specify 

the  following  information:  '  •  >■ 

(a)  Title,  number,  and  data  of  this  documont. 

(b)  Data  to  be  furnished  (see  3.2  and  4.5). 

(e)  Type  and  size  of  shipping  containers. 


<d)  Designation  of  test  facility,  if  other  than  the 
supplier,  to  conduct  the  tests  of  4.5. 

00  Retesting  required  under  provisions  of  3.1.1 

(a)  and  {b)  will  be  the  supplier’s  responsibility 
and  will  be  conducted  as  designated  by  the  pro¬ 
curing  activity  at  no  additional  cost  to  tho  pro¬ 
curing  activity. 

<f)  Retesting  required  under  provision  of  3.1.1(c) 
will  be  conducted  as  designated  by  tho  procuring 
activity  and  at  the  procuring  activity’s  expense. 

6.3  Definitions. 

6.3.1  Batch.  A  batch  is  defined  as  that  quantity  of  materi¬ 
al,  having  substantially  uniform  characteristics,  which  has 
keen  subjected  to  one  or  more  chemical  or  physical  processes 
(or  combinations  thereof)  intended  to  produce  a  desired  prod¬ 
uct.  Tho  final  step  in  the  processing  must  have  treated  the 
entire  contents  of  the  batch  at  one  time. 
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6.4  Safety  and  health  warning.  Whan  tha  us a  of  any 
chaaicaY"Ts'  specifica' ' heroin,  suitable  safety  and  health 
precautions  should  be  observed* 


Custodian: 
NASC  52021E 


t  4  1  .  * 

Preparing  Activity: 

NWC/China  Lake,  California 
(AIM-9C  and  *9D) 

(AGM-45A) 

(XMIH-72A) 
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